Scleral penetration with a suture needle is a well recognised risk of the surgical treatment of strabismus and may result in serious intra-ocular complications. The risk should be reduced by loop recession, a procedure derived from the adjustable suture technique. In practice in many cases this operation has also been found to have other advantages compared to a conventional recession. The surgical details of loop recession are described and the results obtained in 62 patients reviewed.
In the mid 1970s Jampolskyl re-introduced the adjustable suture technique for the surgi cal treatment of strabismus. This procedure is not strictly applicable to young children in whom suture adjustment during the early post-operative period cannot be performed with topical anaesthesia. However, it is evi dent that despite the lack of direct suturing of the rectus muscle tendon to the sclera, a firm adhesion between these two tissues is rapidly established, thus any suture adjustment needs to be effected within less than 24 hours of the operation.
1.2.3
It is apparent that the same technique could be used in younger patients with the proviso that the suture would need to be knotted defi nitively at operation. Such a procedure was formerly described as a controlled, or guarded, tenotomy but had become obsolete, no doubt due, partly, to the apparent preci sion of the conventional recession but also to reactions to the suture material then avail able. The successful re-introduction of the adjustable suture technique suggested that a controlled tenotomy using modern suture material might prove an acceptable alter native to a rectus recession, not only for young children but in patients of all age groups. The
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t Singleton Hospital, Swansea. adjustable suture technique described by Fells2 in 1981 was slightly amended for use in the present study and the operation termed a loop recession. It is acknowledged that Gobin4 formerly applied similar terminology to a technique for producing an augmented recession of the medial rectus muscle.
Surgical Technique
An L-shaped limbal conjunctival incision was used. A double-armed 6/0 Dexon-Plus or coated Vicryl suture on 8 mm spatulated needle was inserted through the muscle ten don as described by Fells2 with a locked whip stitch at each edge of the tendon and an inter mediate suture bite, not necessarily full thick ness ( Fig.) . Following division of the tendon from the sclera, each end of the suture was passed through the original insertion twice. The two ends were tied following adjustment to ensure the recession corresponded with the planned measurement, using a double lock followed by two single locks. The conjunctiva was closed with a single suture of 6/0 plain collagen, 6/0 plain catgut or 8/0 coated Vicryl, with the knot buried. The size of the loop recession used in each patient was the same as would have applied if a conventional recession operation had been per formed, measured from the original insertion to the leading edge of the recessed tendon. In this series no attempt was made to utilise the technique of loop recession to achieve an augmented recession. Accordingly, the size of the loop recession varied from 4-5 mm for the medial recti and from 6-9 mm for the lateral recti. Loop recessions of the inferior recti ranged from 4.5-6 mm, the larger recession being performed in a patient with dysthyroid ophthalmopathy and both superior ·recttffi reces sions measured 3.5 mm.
In 6 patients the muscle treated by loop recession had been subjected to previous surgery. Five patients had a loop recession on one side and a conventional recession on the contralateral eye.
Results
The outcome of a loop recession in terms of ocular alignment and motility appeared no different to that characteristic of a con ventional recession and there were no cases of persistent underaction. In the 31 patients operated upon at the University Hospital of Wales, underaction of the treated muscle was evident on the first post-operative day in 4 cases, as may occur with any recession pro cedure, but this fully resolved thereafter. In the whole group of 62 patients, seven were overcorrected but none to a degree meriting re-operation. One child being treated for a consecutive divergent squint became slightly convergent for near only and in one adult with bilateral aphakia a manifest convergent squint was converted to a latent divergence. In three of the 5 patients in whom a conventional recession was performed on one side and a loop recession on the contralateral eye, there was slightly more injection on the side of the loop recession at one week post-operatively but this disparity did not persist at 3 weeks.
The operation site of a loop recession was subsequently re-explored in only one patient. This child with a marked convergent squint originally had a conventional recession/resec tion operation on the right eye in October 1984 but due to undercorrection a 5 mm loop recession of the left medical rectus was per formed in July 1985. As the angle of deviation was still unacceptable the left medial rectus was re-explored in January 1987 and found to show forward creep of approximately 2 min.
Discussion
Prior to commencing this study, it was felt a loop recession might have a number of poten tial advantages, and possibly a few dis advantages, compared to the usual recession operation (Table) . Reference has been made to similar techniques in recent literature but Ten years later Gottlieb and CastroY detailed four further cases, including one with endoph thalmitis and another blind from a retinal detachment. The same authors also found evi dence of needle perforation in 6 (9.2 per cent) of 65 asymptomatic children partly ascribed to the former use of reverse cutting needles but the advent of spatulate needles has not elimi nated the problem. In 1982 Salamon, Friberg and LuxenberglO described two cases with post-operative endophthalmitis, one even tually requiring enucleation and in 1985 Apple and co-workers 1 1 presented the clinicopathologic findings of a child who had sustained bilateral perforation of the globe during medial rectus recession, one eye sub sequently requiring enucleation due to painful phthisis bulbi. Ophthalmoscopic evidence of needle perforation was reported by Kaluzny and co-workers in 197712 in 11 of 108 eyes (10.2 per cent) following recession operations and by Alio and Faci in 198413 in 29 of 187 eyes (15.5 per cent) following the faden operation.
It is recognised that needle penetration of the sclera certainly can occur in resection operations when the sutures are inserted at the original muscle attachment site, as also applies in the technique of loop recession. In 1985 Basmadjian, Labelle and Dumasl4 reported the development of a retinal detach ment in 4 eyes from five to eight years after strabismus surgery, apparently the late result of needle perforation of the globe and in 2 eyes the perforation had occurred at the site of a resection operation. However, all the other cases traced in the literature in which serious sight damaging complications ensued, where adequate details are provided, relate to a rec tus recession. Consequently, there would appear no reasonable doubt that a loop reces sion, in which the suture needle is not passed through the thin sclera posterior to the origi nal insertion of the rectus muscle, incurs much less risk of inadvertant penetration of the globe than does a conventional recession.
The main theoretical objection to a loop recession concerns the possibility of excessive forward creep of the site of reattachment of the tendon to the sclera. In 1984 Climenhaga and Pearcel5 reported experimental work on dogs, comparing the position of the muscle attachment 3 months after a conventional recession or a loop recession such as used in the present series of patients. They found that though the recessed muscles had minimally advanced in the majority of cases, the type of recession made little difference. However, the tendency to forward creep was much greater for the medial rectus than the lateral rectus muscles. This could well be relevant to our finding that an isolated loop recession of the medial rectus may prove relatively ineffec tive, significant forward creep being evident at re-operation in one such patient. Even so, the same operation performed on 3 other patients in this series produced a satisfactory result and isolated loop recessions of the inferior rectus were very effective in the management of dys thyroid ophthalmopathy.
With this one reservation, which only applies to a small minority of patients, we have come to appreciate the advantages of a loop recession (Table) which proved to be more than just theoretical and in most cases this operation took less time than the tra ditional procedure. The new technique proved particularly advantageous in small children, following previous surgery to the same muscle and to facilitate large recessions of the lateral recti. On the evidence of over 60 consecutive cases we are firmly of the opinion that a loop rectus recession is a safe and effec tive operation which we have now adopted as our standard technique In nearly all circumstances.
